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Generating the Database: Checklist
Models
Make sure you have created all the models and the relationships.

Referencing the Data Project
To allow the web project to use the Data Class library, you must add a reference to it.
1. Go to solution explorer and locate the web project.
2. Right-click on the project node and select Add  Reference …
3. In the window that opens, check the Data class library project. For example:
[image: ]

Database Context Class
1. Create a new class called Your_Solution_NameContext.
2. Make it public
3. Import the required libraries
using Microsoft.AspNetCore.Identity.EntityFrameworkCore;
using Microsoft.EntityFrameworkCore;
4. If you are using ASP.NET, inherit from IdentityDbContext and provide the name of your user class.
public class Your_Solution_NameContext : IdentityDbContext<ApplicationUser>
5. Add the constructor method.
6. Add the Database Sets of the entity model classes (tables) you want to include in the database.
7. Add the OnModelCreating method for any additional configuration before creating the database. For example
a. To make your database table names plural
b. To add composite primary keys (primary keys made up of more than one column)
Creating the Database
1. Decide on the folder where you want to install the database. Traditionally an App_Data folder is added to the project. 
2. From the main menu, go to View  SQL Server Object Explorer
3. In the window that opens, click the New Query command option on the toolbar menu.
4. Type in the following command, replacing as indicated, and execute it.
create database YOUR_CHOSEN_DATABASE_NAME on (name=' YOUR_CHOSEN_DATABASE_NAME ', filename='INSTALL_FOLDER_FULL_PATH\YOUR_CHOSEN_DATABASE_NAME.mdf');

For example, I have added an App_Data folder to my web project:
create database GoMovies2018 on (name='GoMovies2018', filename='E:\Web Development\GoMovies\GoMovies\App_Data\GoMovies2018.mdf');
5. Close the query window

Updating the Default Database Connection String
1. Go to solution explorer and locate the web project.
2. Expand the project node and locate and open the file, appsettings.json.
3. Replace the default database name (as highlighted below) with the name you used in the previous step.
"ConnectionStrings": {
    "DefaultConnection": "Server=(localdb)\\mssqllocaldb;Database=aspnet-GoMovies-89E4C751-C53C-444A-8020-144366AB6849;Trusted_Connection=True;MultipleActiveResultSets=true"
  },
4. Save your changes and close file.

Setting the Start-up Project
1. Go to solution explorer and locate the web project.
2. Right-click on it and select “Set as StartUp Project”

Database Context Factory Class
1. If your data models have been defined in a separate class library project, you will need to add a database context factory class.
2. Go back to the data class library project.
3. Create a new class called Your_Solution_NameContextFactory in your Entities folder.
4. Import the following libraries:
using Microsoft.EntityFrameworkCore;
using Microsoft.EntityFrameworkCore.Design;
5. Make the class public and it also needs to implement the IDesignTimeDbContextFactory interface. The required class code is as follows, but you will need to add your database name.
public class Your_Solution_NameContextFactory : IDesignTimeDbContextFactory<Your_Solution_NameContext>
    {
        public Your_Solution_NameContext CreateDbContext(string[] args)
        {
            var builder = new DbContextOptionsBuilder<Your_Solution_NameContext>();
            builder.UseSqlServer("Server=(localdb)\\mssqllocaldb;Database=Your_Database_Name;Trusted_Connection=True;MultipleActiveResultSets=true");
            return new Your_Solution_NameContext(builder.Options);
        }
    }


Adding Command Line Tools to the Project
For you to use EF migrations, the easiest way to do this is via the Command Line Interface. You need to add the tools for this to the project.
1. Go back to Solution explorer.
2. Select your Data project node and right-click on it and select 
Edit YOUR_SOUTION_NAME.Data.csproj.
3. This should open a text file. Copy and paste the following highlighted code only.
<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <TargetFramework>netstandard2.0</TargetFramework>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Microsoft.AspNetCore.Identity.EntityFrameworkCore" Version="2.0.1" />
    <PackageReference Include="Microsoft.EntityFrameworkCore" Version="2.0.1" />
    <PackageReference Include="Microsoft.EntityFrameworkCore.Design" Version="2.0.1" />
    <PackageReference Include="Microsoft.EntityFrameworkCore.SqlServer" Version="2.0.1" />
    <PackageReference Include="Microsoft.EntityFrameworkCore.Tools" Version="2.0.1" />
  </ItemGroup>

  <ItemGroup>
    <DotNetCliToolReference Include="Microsoft.EntityFrameworkCore.Tools.DotNet" Version="2.0.1" />
    <DotNetCliToolReference Include="Microsoft.VisualStudio.Web.CodeGeneration.Tools" Version="2.0.1" />
  </ItemGroup>

  <ItemGroup>
    <Folder Include="App_Data\" />
  </ItemGroup>

</Project>

4. Save your changes and close the file.
Generating the Database
1. From solution explorer, right-click on the data project node and select Open Folder in File Explorer
2. When File Explorer opens, type cmd in the address bar and press enter. The command line interface should be in the data project folder.
Adding a Migration
Once you have completed your model, or make any changes, you want to push these changes to the database. You do this by adding a migration.
3. Each migration must have a name!
a. If it is your first migration (creating the database), the common practice is to call the migration Initial.
b. Other migrations to update the database after it was created tend to use descriptive names e.g. Adding_New_Table_Test
4. Type in the following command to add the database migration, replacing the highlighted text as required, and press enter to execute.
dotnet ef migrations add Initial -s ../GoMovies/GoMovies.csproj -c GoMovies.Data.Entities.GoMoviesContext
Initial:	name of the migration
-s:	points to the start-up project. You want this to point to your web project
-c:	points to the full name of the Database Context class. For example, mine is (as highlighted in the picture): 
	GoMovies.Data.Entities.GoMoviesContext
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Note: the options –s and –c are usually not required if you are using just one project i.e. your entity classes are in your web project.
5. If successful, you should get a message: “Done. To undo this action, use ‘ef migrations remove’”
a. Any errors, please call for assistance or email me with screenshots 
Updating the Database
Adding the migration only creates the code to push the changes to the database. The code is saved in a Migrations folder in your project. It doesn’t actually send the changes to the database. You need another command to do this.
6. To send the changes to the database, type in the following command, replacing the highlighted text as required, and press enter to execute.
dotnet ef database update Initial -s ../GoMovies/GoMovies.csproj -c GoMovies.Data.Entities.GoMoviesContext

The options are the same as before.
7. If successful, you should get another “Done.” message.
a. As before, any errors, please call for assistance or email me with screenshots 
8. Your database should be created/updated.
9. You can add your database to source control.
Making the Database Portable between Computers
Unfortunately, for ASP.NET Core, you have to do one more step to make the database truly portable between different computers. Honestly, it was easier in the old version.
You have to specify the exact path to the localdb file, but as you know when you move between computers, your USB may get mapped to a different directory. To fix this, we need a little bit of code.
10. Go to your web project and open the appsettings.json file. 
11. Insert the following highlighted code into connection string, replacing YOUR_DATABASE_NAME with whatever you have called your database. Please note the semi-colon (;) is important.
"DefaultConnection": "Server=(localdb)\\mssqllocaldb;Database=GoMovies2018;AttachDBFilename=|DataDirectory|\\YOUR_DATABASE_NAME.mdf;Trusted_Connection=True;MultipleActiveResultSets=true"
12. Save your changes and you can close the file.
13. Now open up your Startup.cs file in the web project.
14. Locate the Startup constructor method and add the following code after initialising the Configuration variable.
It simply sets the Data directory to the combination of the current project path and the App_Data folder.
public Startup(IConfiguration configuration, IHostingEnvironment env)
{
    Configuration = configuration;

// Set up data directory by combining the app directory path with the App_Data folder.
AppDomain.CurrentDomain.SetData("DataDirectory", System.IO.Path.Combine(env.ContentRootPath, "App_Data"));
}

15. Locate the Configure Services method.
16. Add the following code to the start of the method – it needs to be the first statement in the method. It is simply checking the connection string to see if it contains “|DataDirectory|” and replacing it with the full path.
string connStr = Configuration.GetConnectionString("DefaultConnection");
if (connStr.Contains("|DataDirectory|"))
{
connStr = connStr.Replace("|DataDirectory|", AppDomain.CurrentDomain.GetData("DataDirectory").ToString());
}

17. Now, the next two lines in the method add the database context. You need to:
Replace highlighted code
services.AddDbContext<ApplicationDbContext>(options =>
     options.UseSqlServer(Configuration.GetConnectionString("DefaultConnection"))); 

// Register your Database Context Class
services.AddDbContext<GoMovies.Data.Entities.GoMoviesContext>(options =>                  
     options.UseSqlServer(Configuration.GetConnectionString("DefaultConnection")));

With the variable, connStr instead
[bookmark: _GoBack]services.AddDbContext<ApplicationDbContext>(options =>
     options.UseSqlServer(connStr)); 

// Register your Database Context Class
services.AddDbContext<GoMovies.Data.Entities.GoMoviesContext>(options =>                  
     options.UseSqlServer(connStr));
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